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Abstract 
 
 
Little is known about turtle assemblages in West Virginia, especially in the eastern 
panhandle.  The only published work on Pseudemys rubriventris (Le Conte) in the state is 
by Green and Pauley (1987).  Pseudemys rubriventris are considered an S2 species by the 
West Virginia Division of Natural Resources which means they are considered rare and 
imperiled in the state (WVDNR, Wildlife Diversity Program).  Their range includes the 
Coastal Plains rivers of the mid-Atlantic region, from northern North Carolina to central 
New Jersey (Ernst et al. 1994).  In West Virginia, they inhabit the Ridge and Valley 
physiographic province, which is the only mountainous environment where they are 
known to reside (Green and Pauley, 1987).  During the summer of 2005 and 2006, I 
surveyed turtle populations in the eastern panhandle to document turtle assemblage data 
for the area.  All turtles captured were marked by filing or drilling the marginal scutes, so 
they could be identified if recaptured.  Thirty-eight trap nights with 10 traps per night 
yielded P. rubriventris in 3 of the 5 counties trapped.  Visual surveys were employed in 
the remaining 2 counties of the eastern panhandle which yielded P. rubriventris in 
Jefferson and Berkley counties. My study also suggests that a zone of intergradation for 
Chrysemys picta lies east of the Allegheny Front and redefines the distribution range for 
C. p. picta and C. p. marginata in West Virginia.  An auxiliary study was conducted in 
2006 to determine if digital imaging could be used accurately to identify turtles when 
recaptured.  In addition to P. rubriventris, 4 other turtle species were observed, 
Chrysemys picta (the most common), Chelydra serpentina, Sternotherus odoratus and 
Glyptemys insculpta.  This study provides valuable data for better management of 
Pseudemys rubriventris and other turtle species in West Virginia.  
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Distribution and Natural History Notes of 
Pseudemys rubriventris in West Virginia 
 
 
Introduction 
 
 Pseudemys rubriventris, the northern red-bellied cooter, is a large freshwater 
turtle with a carapace length of up to 40 cm (Ernst et al. 1994). Both its common and 
scientific names refer to the coloration of the plastron. The carapace is brown to black 
with a red bar on each marginal scute (Knoff 2002). Overall coloration of Pseudemys 
rubriventris varies with age and by sex.  Neonates are vibrantly colored, with color 
fading with age. Adult females have a vertical reddish line on each of the first three costal 
scutes, whereas older males are mottled with reddish brown (Conant & Collins 1998).  
Melanism is also common in older turtles.  Pseudemys rubriventris has an identifying 
sharp notch at the tip of the upper jaw with a pronounced cusp on each side.  The skin is 
dark olive to black with yellow stripes (Ernst et al. 1994). 
Pseudemys rubriventris is diurnal.  Colder months are spent in hibernation.  
Activity begins in March, with mating beginning in the spring.  Little else is known about 
their mating habits (Ernst et al. 1994).   
 Little is known about their reproductive cycles or sexual maturity.  The smallest 
males found with secondary sex characteristics had plastron lengths of 18.50 & 18.75cm 
(Buhlmann and Vaughn 1991).  Graham (1971) believed that maturity may be reached by 
males at nine years of age. 
 Pseudemys rubriventris are omnivorous but tend to become herbivorous as they 
grow older.  This was concluded by the fact that juveniles are the only P. rubriventris that 
 2
get lured into traps baited with fish.  Adults may have adapted to this type of diet because 
the tomium and crushing surface of the jaw are tuberculate, an adaptation which probably 
aids in the crushing and grinding of plant tissue.  Foods known to be consumed are 
aquatic vegetation, snails, crayfish, tadpoles, and fish (Ernst et al. 1994). 
 Sexes are determined using various methods. Males have large, long nails on their 
forelimbs, and their shell is more flat than the shells of females, whose shell is well-
arched (Conant & Collins 1998).  Males also have large, thick tails, with the vent behind 
the carapacial rim.  Dimorphism between the sexes is not present otherwise (Ernst et al. 
1994).  
Pseudemys rubriventris inhabit the Atlantic Coastal Plain region from central 
New Jersey south to northeastern North Carolina and west up the Potomac River to 
eastern West Virginia (Ernst et al. 1994).  In West Virginia, populations are only known 
from two rivers, the South Branch of the Potomac and the Cacapon (Green and Pauley 
1987). 
At the beginning of this study, our knowledge of the current distribution of P. 
rubriventris in West Virginia was sporadic.  Morgan and Hardy county, historic sites 
were trapped to confirm their current presence or absence.  On July 24, 1946 in Morgan 
County, P. rubriventris was captured on the Cacapon River at a hydroelectric plant 
(Wilson and Friddle 1949).  This specimen may have been the first of this species to be 
collected from West Virginia and was deposited in the Carnegie Museum (Wilson and 
Friddle 1949).  In Hardy County, P. rubriventris were observed on May 19th 1948 and 
again in on May 23rd 1981.  The earliest capture was from the South Branch of the 
Potomac River near the South Fork (Wilson and Friddle 1949).  The latter capture was on 
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the slough which parallels the South Branch of the Potomac River and was about 1 mile 
south of Fisher (Green Pauley 1987).  The slough is one of the several paths the South 
Branch of the Potomac Rivers once flowed.   
Unconfirmed historic sites, areas where no specimen or picture was taken, include 
Berkley and Jefferson counties.   In Berkley County, P. rubriventris were located in Back 
Creek near Hedgesville (Green and Pauley 1987).  In Jefferson County, they were seen 
on the Shenandoah River near Millville (Green and Pauley 1987).  This turtle species was 
reported by Rodney Bartgis, of the West Virginia chapter of the Nature Conservancy, at 
both of these localities (Green and Pauley 1987). 
Pseudemys rubriventris are a species of special concern in West Virginia (S2) 
because they are considered rare and imperiled (West Virginia DNR 2006).  In order to 
conserve a species its distribution and range must be known.  It was the purpose of this 
study to determine the distribution as well as aspects of the natural history of P. 
rubriventris in West Virginia.    
It is important to study the extremities of a species’ range to identify and conserve 
genetic diversity.  In West Virginia, P. rubriventris reaches its most western point which 
is also a different geographical region.  Most P. rubriventris populations inhabit the mid-
Atlantic coastal plain region while West Virginia has the mountainous part of the 
distribution.   
 
 
Materials and Methods 
Turtle Collection: 
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 Turtles were collected and observed using a variety of methods.  Traps were used 
most frequently; however, visual surveys were also used.  Once a turtle was captured, a 
series of measurements were taken as follows:   
 
Measurement   Symbol  Measurement  Symbol 
Carapace Width   CW   Bridge Width  BW 
Carapace Longest Length CN   Longest front claw LC 
Carapace Length   CL   Vent to plastron VP 
Plastron Length   PL   Vent to tip of tail VT 
Plastron longest length  PN   Depth   D 
Bridge Length   BL   Mass   M 
 
Tree calipers and thumb dial calipers were used to measure meters.  Spring scales were 
used with a plastic bag or bucket to attain mass.  Gender was determined by looking for 
secondary sexual characteristics such as long fore claws and thick, long tails.  P. 
rubriventris was considered a juvenile if the CL was less than 20 cm.  After a turtle was 
measured, weighed and gender were determined, it was marked on the marginal scutes of 
the carapace with a file for future identification.  Each turtle had a different combination 
of marginal scutes marked to properly re-identify it (Figure 1) (Cagle 1939).  T-tests were 
also preformed on the morphometric measurements comparing male and female of this 
species. 
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Figure 1 Illustration of a turtle’s carapace showing marking technique (Cagle 1939). 
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Trapping:   
 Hoop traps (Figure 2) were the main trap used.  Spreaders were used to keep the 
hoops fixed while ropes and wooden stakes were used to keep the traps in place ensuring 
a constant water level.  This is necessary to make sure turtles had access to the surface of 
the water to breathe.  Since hoop traps are feeding traps, they were placed in edge habitat 
to encourage foraging turtles to enter in search of the bait.  Given that P. rubriventris 
were observed to be timid, hoop traps were left for 4 trap nights, allowing time for turtles 
to become accustomed to the traps (Vogt 1980).    
 Fermented corn and sardines were used as bait.  Sardines are typical bait used to 
trap turtles; however, fermented corn was used primarily for P. rubriventris since they 
are herbivores (Ernst et al. 1994).   
Because Pseudemys has an affinity for basking (Ernst et al. 1994), basking traps 
were also used to capture non-feeding red-bellied turtles (Figure 3).  Basking traps were 
constructed by attaching a frame, i.e., PVC pipes, to chicken wire (Gamble 2006).  The 
open end was closed with zip ties to form a basket.  Rocks were used as anchors and a 
wooden plank was set across the trap to provide a place for turtles to bask (Macculloch 
1978).  This trap was positioned in an area where turtles had been observed basking.   
Visual Surveys: 
I preformed visual surveys on 2 streams; the Shenandoah River in Jefferson 
County because of its large size and Back Creek in Berkley County.  Both counties were 
surveyed in early spring when turtles are basking to raise their body temperature and not 
yet feeding.  Binoculars and a spotting scope were used to search for basking turtles.  
Once a turtle was sighted, key characteristics were used to properly identify it.   
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Figure 2A Top view of a hoop trap.   
 
 
Figure 2B Side view hoop trap showing spacers and stakes in place. 
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   Figure 3 Basking trap with rock on top to weigh down the wood plank. 
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Distribution: 
 I surveyed large streams which contained basking spots, deep pools and plenty of 
vegetation as described by Green and Pauley (1987).  Such suitable habitat occurred at 
historic sites of the South Branch of the Potomac River and the Cacapon River where I 
trapped to confirm these historic sites.  Other streams surveyed which had suitable habitat 
included Back Creek in Berkley County, Patterson Creek in Mineral County and 
Shenandoah River in Jefferson County. 
To my knowledge, no counties in West Virginia have been surveyed for P. 
rubriventris.  With the known West Virginia distribution to date, potential new sites were 
investigated.  Patterson Creek in Mineral County was surveyed because it is a tributary of 
the Potomac River which is known to contain this species.  A portion of the South Branch 
of the Potomac River that runs through Hampshire and Grant counties was also surveyed.  
Hampshire County lies between Morgan and Hardy counties which both contain P. 
rubriventris on the South Branch of the Potomac River.  The South Branch of the 
Potomac River in Grant County is only a few miles upstream from the farthest western 
record I have for P. rubriventris; therefore, Grant County was trapped to determine how 
far west this species truly lies. 
Other Observations: 
 Aspects of life history of P.  rubriventris were examined as the situation and time 
permitted.  Life history was not the purpose of this study; however, it is important in the 
management of this species.  
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 Feeding is one aspect of natural history of Pseudemys rubriventris that was 
studied.  There are several ways to determine feeding in most species; dissection of its 
digestive tract, examination of fecal matter, stomach flushing and observing the species 
forage (Graham 1979).  Feeding was determined by simply watching turtles forage.  
Since they are known herbivores, plants that this species feeds on was collected and 
identified.  In addition, fecal samples were collected and examined.   
 
Results 
Identification: 
 All P. rubriventris I captured had a notch on the upper beak with a cusp on each 
side (Figure 4).  The plastron varied from yellow to an orange-red while the skin was 
olive with yellow stripes (Figure 5).  Female Pseudemys rubriventris had an olive to 
black carapace (Figure 6) with a red line down the center of each marginal and costal 
scute.   
Male Pseudemys rubriventris had an olive to black carapace with a red blotchy 
pattern in sexually mature specimens (Figure 7).  Males also had long fore claws (Figure 
8) and large thick tails with the vent extending past the marginal scutes of the carapace.  
The head and neck had olive skin with yellow stripes while the 4 legs and tail were olive 
with red stripes (Figure 8).  The younger male specimens had coloration of the shell and 
skin similar to the females yet showed fore claws and tails similar to the mature males.  
The relationship of the juvenile and adult male P. rubriventris comparing body size 
(length/width) versus the secondary sexual characteristics, longest claw and precloacal 
length, are depicted in Figures 9 and 10.   
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Figure 4 The upper beak of Pseudemys rubriventris showing a cusp on each side 
of the notch (in the center of the beak), an identifying characteristic of this turtle 
species. 
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Figure 6 Red plastron of Pseudemys rubriventris. 
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Figure 4 Female Pseudemys rubriventris showing dark olive to black carapace 
with one dominate red stripe down each costal and marginal scute. 
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Figure 7 Typical coloration of a male Pseudemys rubriventris carapace. 
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Figure 8 Male Pseudemys rubriventris illustrating the long fore claws and 
coloration of the skin.   
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Figures 9 Line graph illustrating relationship of the juvenile and adult male P. 
rubriventris comparing body size (length/width) versus claw length; juvenile are circled 
in red while the sub-adults are circled in blue.   
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Figures 10  Line graph illustrating relationship of the juvenile and adult male P. 
rubriventris comparing body size (length/width) versus precloacal length; juvenile are 
circled in red while the sub-adults are circled in blue.   
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Juvenile specimens were brightly colored in general compared to adults of this 
species (Figure 11).  The carapace was rounded and green with lighter shades of yellow-
green forming lines.  The carapace was also keeled and very little red was present.  Along 
the edge of the marginal scutes, some orange coloration was observed.  Black markings 
were visible along the seams of the brilliant orange-red plastron (Figure 12).  The skin 
was also green with light yellow-green stripes.   
Distribution: 
 Pseudemys rubriventris were found in 5 of 7 counties.  They were found in 
Hardy, Hampshire, Morgan, Berkley and Jefferson counties but not in Mineral and Grant 
counties (Figure 13).   
Both historic sites in the Cacapon River, Morgan County and South Branch of 
Potomac River, Hardy County were confirmed.  Unconfirmed (ie. no specimen or photo 
taken) historic sites were also confirmed.  In Berkley County, Back Creek was surveyed 
and found to contain P. rubriventris.  In addition, efforts on the Shenandoah River turned 
up successful while a visual survey was employed in Jefferson County.   
Mineral, Hampshire and Grant counties were included in the group of potentially 
new sites for P. rubriventris.  Patterson Creek in Mineral County was trapped and P. 
rubriventris was not found.  The South Branch of the Potomac River, in Grant County, 
was trapped several times without finding this turtle species.  However, P. rubriventris 
were captured at the main study site in Hampshire County and this species was also sited 
at other locations along the river while in this county. For location of the stream by 
county, refer to Table 1. 
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Figure 11 Juvenile Pseudemys rubriventris showing coloration of carapace and skin. 
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Figure 12 Brightly colored plastron of a juvenile Pseudemys rubriventris. 
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Figure 13 Map of counties where P. rubriventris was present (shown with a red dot) 
and not present (shown with a white dot). 
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Stream County
Patterson Creek Mineral
South Branch of the Potomac Hampshire
South Branch of the Potomac Hardy
South Branch of the Potomac Grant
Cacapon River Morgan
Cacapon River Hampshire
Cacapon River Hardy
Back Creek Berkley
Shenandoah River Jefferson  
         Table 1 Location of streams by county. 
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Morphometrics: 
Fifteen Pseudemys rubriventris were captured during this study; 9 males (60%), 2 
females (13.3%) and 4 juveniles (26.6%) (Figure 14).  The female to male ratio was 
1:4.5. 
 Due to the small sample size, mean morphometric measurements were calculated 
for all adult Pseudemys rubriventris (n=11, Table 2A).  Mean carapace length and width 
was 24.0 +/- 1.83 cm (range 20.0 – 26.0 cm) and 16.49 +/- 1.11 cm (range 15.0 – 18.1 
cm).  Mean plastron length was 21.55 +/- 1.65 cm (range 18.7 – 24.3 cm) and mean depth 
was 8.43 +/- 0.78 cm (range 6.8 – 9.5 cm).  The mean mass for adult P. rubriventris was 
1.69 +/- 0.32 kg (range 1.05 – 2.3 kg).   
 Mean morphometric measurements for males (n=9, Table 2B) were: mean 
carapace length and width 23.81 +/- 1.96 cm (range 20.0 – 26.0 cm) and 16.25 +/- 1.06 
cm (range 15.0 – 18.1 cm).  Mean plastron length was 21.16 +/- 1.49 cm (range 18.7 – 
22.9 cm) and mean depth was 8.28 +/- 0.77 cm (range 6.8 – 9.1 cm).  The mean mass for 
adult male P. rubriventris was 1.62 +/- 0.29 kg (range 1.05 – 1.95 kg).   
 For female Pseudemys rubriventris the sample size was very small (n=2) (Table 
2C).  Mean morphometric measurements were calculated for comparison with males:   
mean carapace length and width was 24.9 +/- 0.98 cm (range 24.2 – 25.6 cm) and 17.55 
+/- 0.77 cm (range 17.0 – 18.1 cm).  Mean plastron length was 23.30 +/- 1.41 cm (range 
22.3 – 24.3 cm) and mean depth was 9.1 +/- 0.56 cm (range 8.7 – 9.5 cm).  The mean 
mass for adult female P. rubriventris was 2.0 +/- 0.42 kg (range 1.7 – 2.3 kg).   
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Figure 14 Number of Male, Female and Juvenile Pseudemys rubriventris captured 
(n=15). 
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Tables 2 A, B and C. Mean +/- SD, minimum and maximum morphometric 
measurements for all adult, male and female Pseudemys rubriventris in the eastern 
panhandle of West Virginia.  
 
Table 2A Adult P. rubriventris (n=11). 
 Carapace 
Length (cm) 
Carapace 
Width (cm) 
Plastron 
Length (cm) 
Depth 
(cm) 
Mass 
(kg) 
Mean +/- 1 
SD 
24.009 +/- 
1.8398 
16.491 +/- 
1.1167 
21.555 +/- 
1.6543 
8.4364 +/- 
0.7865 
1.6955 +/- 
0.3290 
Range (20.00 -
26.00) 
(15.00 – 
18.10) 
(18.70 – 
24.30) 
(6.80 – 9.50) (1.05 – 2.30)
P – Value 0.3809 0.5129 0.5806 0.5144 0.1824 
 
Table 2B Male P. rubriventris (n=9). 
 Carapace 
Length (cm) 
Carapace 
Width (cm) 
Plastron 
Length (cm) 
Depth 
(cm) 
Mass 
(kg) 
Mean +/- 1 
SD 
23.811 +/- 
1.9662 
16.256 +/- 
1.0678 
21.167 +/- 
1.4967 
8.2889 +/- 
0.7737 
1.6278 +/- 
0.2906 
Range (20.00 – 
26.00) 
(15.00 – 
18.10) 
(18.7 – 22.9) (6.80 – 
9.10) 
(1.05 – 
1.95) 
 
Table 2C Female P. rubriventris (n=2). 
 Carapace 
Length (cm) 
Carapace 
Width (cm) 
Plastron 
Length (cm) 
Depth 
(cm) 
Mass 
(kg) 
Mean +/- 1 
SD 
24.900 +/- 
0.9899 
17.550 +/- 
0.7778 
23.300 +/- 
1.4142 
9.1000 +/- 
0.5657 
2.000 +/- 
0.4243 
Range (24.20 – 
25.60) 
(17.00 – 
18.10) 
(22.30 – 
24.30) 
(8.70 – 
9.50) 
(1.70 – 
2.30) 
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Since the 4 juvenile Pseudemys rubriventris captured varied greatly in size and 
age, mean morphometric data were not calculated for juveniles.  However, the 
morphometric measurements are listed in Table 3. 
   T-test results (Table 4) showed only vent to plastron (VP) by sex was significant 
(P=0.0471).  No other measurements, i.e., CW, CL, PL, D, LC, VT and M, showed a 
significant difference when compared by sex.   
 Table 5 shows the mean morphometric measurements of P. rubriventris by 
region.  All secondary sex characteristics mean measurements, longest claw and 
precloacal length, were larger in the males of each state than the females.  Maryland, 
Virginia and Massachusetts females all had larger means (or minimum and maximum 
ranges if means are not present) than females of West Virginia, except precloacal length 
in P. rubriventris in Virginia.  The mean morphometric measurements of males in West 
Virginia were larger than mean morphometric measurements in the other regions; except 
for the precloacal distance of turtles in Virginia.   
Other Observations: 
  I observed P. rubriventris foraging on a water plant in the genus Potamogeton 
(Figure 15).  The species level of this plant was not determined.  Only one fecal sample 
was obtained during this study.  Various plant and animal material was present; however, 
just 2 plants were successfully identified.  One was a filamentous algae and the other was 
Elodea canadensis, Canada waterweed (Figure 16).  Other aquatic vegetation present in 
P. rubriventris habitat was Myriophyllum brasiliense, Parrot’s feather (Figure 17), 
Potamogeton crispus, Curly pondweed, and Justicia americana, Water-willow.   
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Table 3  Morphometric measurements for all juvenile P. rubriventris (n=4). 
 Carapace 
Length (cm) 
Carapace 
Width (cm) 
Plastron 
Length (cm) 
Depth 
(cm) 
Mass 
(kg) 
Juvenile #1 8.0 7.2 6.4 2.6 69.4 
Juvenile #2 3.33 3.325 3.21 1.68 9.0 
Juvenile #3 16.4 12.2 15.0 6.0 540 
Juvenile #4 8.8 8.2 8.0 3.72 115 
 
 
 
 
 
 
   Table 4  T-test of morphometric measurements by sex for Pseudemys  rubriventris in the eastern panhandle of West Virginia. 
 Carapace 
Length 
Carapace 
Width  
Plastron 
Length  
 
Depth 
Longest 
Claw 
Vent to 
Plastron 
 
Mass 
Vent to 
Tail 
P – Value 0.3809 0.5129 0.5806 0.5144 0.4121 0.0471 0.1824 0.2894 
Significant      *   
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        West Virginia           Maryland             Virginia                   Massachusetts
        (Fisher 2007)       (Swarth 2003)        (Mitchell 1994)                  (Graham 1971)
Male Female Male Female Male Female Male Female
Carapace  Mean 238.1 249 295 230.9 285.7
Length +/- SD 19.6 9.8 25 32.5 18.4
(mm) Range 200-260 242-256 234-338 179-295 258-334
Plastron Mean 211.6 233 277 204.5 269
Length +/- SD 14.9 14.1 24 29.3 17.7
(mm) Range 187-229 223-243 184-323 160-273 242-326
Mass Mean 1627.8 2000 554 3120 1400 2787.6
 (g) +/- SD 290.6 424.3 622.1 446.4
Range 1050-1950 1700-2300 554 (n=1) 1007-5000 650-2867 1920-3900
Longest Mean 22.4 10.8 13.5 20.5 11.5
Claw +/- SD 3 1.6 2.1 2.6 1.5
(mm) Range 20.1-29.2 9.6-12 10-20 15.6-23.6 9.0-14.1 17.3-19.5 10.6-12.5
Precloacal Mean 37.3 18.8 42.3 14.9
Length +/- SD 10.9 0.6 8.4 6.9
(mm) Range 19.5-50.4 18.4-19.3 27-57 4-25 48.9-58.5 21.0-28.5  
   Table 5  Mean morphometric measurements of Pseudemys rubriventris in West Virginia, Maryland and Virginia 
 
 29
 
 
 
 
 
 
 
 
 
 
 
 
   Figure 15 P. rubriventris was seen foraging on this aquatic plant Potomogeton sp.  
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Figure 16 Elodea canadensis, Canada waterweed, found in P. rubriventris fecal sample. 
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Figure 17 Myriophyllum brasiliense, Parrot’s feather, another plant found in P. 
rubriventris habitat. 
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In the introduction, I suggested Pseudemys rubriventris may be a timid turtle.  
The behavior of this turtle was observed when possible.  Of the 15 P. rubriventris 
captured, only 1 capture was not on the third night or later.  Also, visual surveys were 
conducted on Back Creek for 4 days before this species was confirmed in Berkley 
County.   
 Two eggs (Figure 18) of an unknown species were found under water in the South 
Branch of the Potomac River in Hampshire County on 31-May-2007.  They measured 
36.5 mm x 23.05 mm and 35.7 mm x 22.4 mm (Table 6). 
   
Discussion 
Identification: 
 Female and juvenile Pseudemys rubriventris in West Virginia were similar in the 
coloration and markings of the carapace and skin as described in literature.  Male P. 
rubriventris; however, did not have the typical olive skin with yellow stripes.  Adult 
males in the eastern panhandle of West Virginia had red skin with olive stripes on all 4 
legs and tail along with the other sexual characteristics noted in literature; such as mottled 
carapace, long front fore claws and long vent to plastron measurements. 
 Three male P. rubriventris had long fore claws and long vent to plastron 
measurements but did not have the shell coloration or skin coloration of the other adult 
males.  These 3 males also had smaller morphometric measurements than the other adult 
males but were larger than the juveniles.  Graham (1971) stated that males develop 
secondary sex characteristics at 22 cm in plastron length.  However, Mitchell (1994) 
observed male P. rubriventris in Virginia with plastron lengths ranging from 16 – 27 cm  
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Figure 18 Eggs found in Hampshire County, WV 
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Species T. carolina C. picta C. serpentina C. insculpta S. odoratus P. rubriventris Egg #1 Egg #2
Shape elliptical elliptical spherical oval elliptical elliptical oval/elliptical oval/elliptical
Length (mm) 24.5 - 40.2 27.9 - 35.1 23 - 33 27 - 49 22 - 31 24 - 37 36.5 35.7
Width (mm) 17 - 25.1 15.9 - 22.6 19.5 - 26.3 13 - 17 19 - 24 23.05 22.4
Color, etc thin, white smooth/white tough, white thin, white thick, white, brittle smooth, white smooth, thin smooth, thin  
Table 6  Egg measurements of all possible turtle species for eggs found in Hampshire County, WV (all species information gained 
from Ernst et al. 1994). 
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(mean 20.4 cm) (Table 5).  The plastron length of these 3 turtles in W. V. were; 15 cm, 
20 cm and 18.7 cm.  These 3 turtles show sexual maturity may be reached earlier in the 
eastern panhandle of West Virginia, as well as Virginia assuming that Mitchell’s (1994) 
specimens were displaying sexual characteristics.  This is depicted in figures 9 and 10 
showing the smallest turtle (15 cm) fell between the juvenile and adult clusters of turtles 
while the 2 larger (18.7 cm and 20 cm) are with the adult cluster.  I agree with Palmer 
(1995) and Conant (1998) who stated that older P. rubriventris have blotchy red 
coloration on their carapace; however, I believe sexual maturity may occur at smaller 
plastron lengths and the red stripes on the skin of the 4 legs and tail occur in more mature 
male as well. 
Distribution: 
 West Virginia has the most western portion of P. rubriventris global distribution.  
P. rubriventris inhabits the Potomac River as well as the larger tributaries until habitat 
becomes unsuitable upstream.  Patterson Creek was trapped and surveyed visually.  
Efforts at Patterson creek were unsuccessful after both surveys.  While visual surveys 
were preformed, the habitat was not similar to the requirements of P. rubriventris.  This 
was the first stream I trapped and since it did not fit the habitat requirements, I moved my 
trapping efforts to other streams. 
In the South Branch of the Potomac River, I captured P. rubriventris starting at 
the mouth of the river going upstream in Hampshire and Hardy counties.  Once in Hardy 
County, they were observed as far west as 4 miles from the Grant/Hardy County border.  
This particular sighting was on the slough that was once the South Branch of the Potomac 
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River but over the course of time, the river took another route leaving the slough.  This 
slough is very slow moving and eventually connects with the river again later 
downstream; however, the slough does not directly connect to the river upstream.  I also 
captured P. rubriventris at the public access boat ramp near Fisher, Hardy County, which 
was about 12 river miles away from the county border.  The river does not change greatly 
from Hardy to Grant County, thus, the species may inhabit this county but I could not 
find them.  However, all ranges stop at some point and perhaps this is as far west as the 
range P. rubriventris extends. 
I trapped the Cacapon River from its mouth to the Forks of Cacapon where the 
road and stream separate.  Private property bordered the stream until Capon Bridge; 
therefore, this area was not accessible for surveying.  After Capon Bridge, I trapped 
upstream several more miles.  I trapped Pseudemys rubriventris at the Great Cacapon 
public access boat area, very close to the mouth of Cacapon River into the Potomac 
River.  Another turtle was observed floating downstream from the Largent bridge.  
Largent is adjacent to the Morgan/Hampshire County line.  The habitat of this river 
changes greatly after Forks of Cacapon but I did not find turtles again until Capon 
Bridge.  Pseudemys rubriventris was not observed upstream of Capon Bridge, which was 
expected due to the decrease in stream size.  I believe P. rubriventris is present in 
Hampshire County within the Cacapon River but it is unlikely that they inhabit upstream 
of Forks of Cacapon once again due to the decrease in stream size.  
The unconfirmed historic site on Back Creek in Berkley County was surveyed 
visually because the time of year, the first week of May.  Pseudemys rubriventris usually 
becomes active in mid April then bask to raising their body temperature before feeding.  I 
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would have more luck visually since they would be basking than trapping because they 
may not be feeding.  On the fourth day, this turtle species was spotted in Back Creek 
surfacing for air.  
Finally, the Shenandoah River was the last tributary of the Potomac River that 
could provide sufficient habitat to Pseudemys rubriventris.  Because of the large size of 
this river, visual surveys were preformed.  This species was found at nearly every 
accessible area throughout Jefferson County.  This county was an unconfirmed historic 
site but I have now confirmed it. 
 In summary, Pseudemys rubriventris is still present in the eastern panhandle of 
West Virginia.  All of the historic sites, confirmed and unconfirmed, had P. rubriventris 
present.  The one new site was in Hampshire County which was between two historic 
sites.  The two counties which did not contain this species were Mineral and Grant 
County.  Mineral County did not have good habitat while Grant County is still somewhat 
a mystery and requires further study.   
Morphometrics: 
 The female to male ratio (1:4) was probably due to female nesting.  Females must 
leave the safety of the water to nest.  Once on land, they are more exposed and can be 
easily targeted as prey.  Nesting females may trek across busy roads for a suitable nest 
site, which may lead to injury or even death.  Also, the two months P. rubriventris were 
captured, i.e., June and July, are the months they nest.  It is possible that some females 
were occupied looking for a nesting site than in my traps.   
 P. rubriventris are sexually dimorphic. as demonstrated in Table 2.  Females tend 
to have larger carapace length, plastron length and greater mass than males.  Males 
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develop secondary sex characteristics that aid in courtship and mating such as longer fore 
claws and a larger precloacal distance.   
Other Observations: 
 The only items that could be confirmed as a food source for Pseudemys 
rubriventris is Potomogeton sp, Elodea canadensis and a filamentous algae.  These plants 
were confirmed by observing turtles eating Potomogeton sp. and by a fecal sample with 
both Elodea canadensis and filamentous algae present.  Other plants present near P. 
rubriventris populations were not confirmed as food items.  Myriophyllum brasiliense, 
Potamogeton crispus and Justicia americana may be food items but further studies are 
needed to confirm the diet of Pseudemys rubriventris in the eastern panhandle of West 
Virginia. 
 As far as this species being a timid turtle, that may be difficult to assess.  This 
species was captured 93% of the time on the third trap night or later and took days to 
confirm on Back Creek.  However, Pseudemys rubriventris is ranked as S2 in West 
Virginia and are not as abundant as some other turtles here.  One may argue that P. 
rubriventris is less abundant so there are less of them to find whether trapping or visually 
surveying.   
 The 2 eggs found could have been from any of the 6 turtle species found in this 
area which included: Chrysemys picta, Chelydra serpentina, Sternotherus odoratus, 
Glyptemys insculpta, Terrapene carolina carolina and Pseudemys rubriventris.  Based on 
egg measurements, the possible species that could have deposited the eggs are presented 
in Figure 6.  Pseudemys rubriventris and Glyptemys insculpta are the two possible 
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species because they have similar egg description and size.  Since the eggs did not hatch, 
a confirmation on the species was not made.  
Final Conclusion: 
At the current time, I feel the state ranking of S2 is appropriate for this turtle 
species.  S2 states that there are 6 – 20 occurrences throughout the state and that the 
species is imperiled.  I would like to see further studies on this species to learn more 
about its natural history.  As stated earlier, West Virginia has the only mountainous range 
of Pseudemys rubriventris.  This could be an interesting comparison study between 
turtles in this different geographical region of West Virginia and throughout the rest of 
the range.   
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The Presence of Chrysemys picta Intergrades in West Virginia 
 
 
Introduction 
 Chrysemys picta (the Painted Turtle) is a moderately sized fresh water turtle.  The 
carapace is unkeeled, dark black to olive with a length up to 25.1 cm (Ernst et al. 1994).  
There are red stripes or crescents on the marginal scutes of the carapace; the plastron is 
typically yellow.  The front edges of the olive carapacial scutes have a white boarder 
(Conant and Collins 1998) which allows for easy identification.  Another good 
characteristic for identification is the bright yellow spots behind the eyes of Chrysemys 
picta, one on each side.  The skin is olive with red stripes except at the neck where the 
stripes turn yellow and extends to the head.   
 Sexual dimorphism is evinced by males having elongated front claws and large 
thick tails with the vent extending past the marginal scutes of the carapace.  These 
characteristics aid in courtship and mating.  Females tend to be larger (Ernst et al. 1994).   
 Hatchling Chrysemys picta have a keeled carapace and do not show the white 
boarders along the scutes of the carapace.  They have a bright orange to red colored 
plastron.  The head seems proportionally larger than the rest of the turtle and the shell is 
more rounded at this young age (Ernst et al. 1994). 
Chrysemys picta occur in shallow waters with a soft or muddy bottom.  They 
typically do not inhabit fast moving waters unless at an inlet or backwater.  Ponds, 
sloughs, creeks and lakes are representative habitats of Chrysemys picta.   
Chrysemys picta are omnivores and tend to be scavengers.  Known animal matter 
consumed includes: planaria, earthworms, slugs, snails, water striders, beetles, 
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dragonflies, frogs and many others.  Plants consumed are various species of algae and 
other aquatic vegetation.  Juveniles tend to be more carnivorous while the adults are more 
herbivorous (Ernst et al. 1994). 
There are 4 subspecies of Chrysemys picta that range across the United States and 
into Canada; Chrysemys picta picta (the Eastern Painted Turtle), Chrysemys p. marginata 
(the Midland Painted Turtle), Chrysemys p. dorsalis (the Southern Painted Turtle), and 
Chrysemys p. bellii (the Western Painted Turtle).  In West Virginia, both C. p. picta and 
C. p. marginata are present. These 2 subspecies are thought to be divided by the 
Allegheny Front and 2 separate river basins with C. p. picta east of the mountains in the 
Potomac River Drainage and C. p. marginata west of the mountains in the Ohio River 
Drainage.   
There are 2 main morphological differences between C. p. picta and C. p. 
marginata.  First, the vertebral and costal scutes on the carapace of C. p. picta are aligned 
while they are alternate in C. p. marginata.   Also, the plastron of C. p. picta is 
immaculate whereas the C. p. marginata has a dark figure present on its plastron.  My 
objective was to determine the distribution of C. picta in West Virginia. 
 
Materials and Methods 
Turtle Collection: 
The same techniques were used throughout this study as described in the previous 
chapter.  Materials and methods of turtle collection in this chapter can be found in  
chapter 1.   
Distribution: 
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 To map the distribution of Chrysemys picta within West Virginia, data from the 
West Virginia Biological Survey was used and the data gained from trapping the eastern 
panhandle of West Virginia.  Both sets of data were used to construct a subspecies map 
of C. p. in West Virginia, which was used to draw conclusions of the subspecies 
distribution in this state. 
 
Results 
Distribution: 
 Three different phenotypes of Chrysemys picta were observed in this study: C. p. 
picta, C. p. marginata and C. p. picta x marginata.  Chrysemys p. picta (Figure 19) and 
C. p. marginata (Figure 20) were as described in the introduction with C. p. picta having 
the carapacial scutes aligned and no mark present on the plastron while C. p. marginata 
had carapacial scutes alternate and a dark figure was present on the plastron.  Chrysemys 
picta picta x marginata (Figure 21), also called intergrades of this species, had the 
carapacial scutes aligned, a characteristic of C. p. picta, and a dark figure present of the 
plastron, a characteristic of C. p. marginata or had the alternate carapacial scutes, a 
characteristic of C. p. marginata, and an immaculate plastron, a characteristic of C. p. 
picta. 
 Chrysemys picta were present in every county surveyed.  Distinguishing between 
the subspecies was only possible when this species was captured; due to the mark on the 
plastron.  Grant, Hardy, Hampshire, Mineral and Morgan Counties were trapped and 172 
C. picta were captured; 83 C. p. picta (48.3%), 77 C. p. picta x marginata (43.6%) and 
12 C. p. marginata (7.0%) (Figure 22).   
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Figure 19A Chrysemys picta picta notice vertebral and costal scutes are aligned. 
 
 
 
 
Figure 19A Chrysemys picta picta showing an unmarked plastron. 
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Table 20A Carapace of Chrysemys picta marginata; notice the carapacial scutes are 
alternate. 
 
 
 
Table 20B Plastron of Chrysemys picta marginata showing a dark figure. 
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Table 21A Chrysemys picta picta x marginata showing aligned carapacial scutes.  
 
 
 
Table 21B Chrysemys picta picta x marginata showing plastron with dark figure. 
 
 
 
 
 46
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 22 Pie chart illustrating the percentage of Chrysemys picta subspecies found in 
the eastern panhandle of West Virginia during this study. 
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Chrysemys p. picta and C. p. picta x marginata were present in all five counties 
trapped which included the South Branch of the Potomac River, Cacapon River and 
Patterson Creek.  Chrysemys p. marginata was only present in Morgan and Grant 
Counties.  These counties include the Cacapon River and the South Branch of the 
Potomac River (Figure 23). 
Morphometrics: 
One hundred and forty-two adult Chrysemys picta were captured during this 
study; 66 males (46.5%) and 76 females (53.5%).  The male to female ratio was 1:1.15. 
Mean morphometric measurements for male Chrysemys picta (n=66) were: mean 
carapace length and width 12.60 +/- 1.45 cm (range 9.6 – 16.3 cm) and 9.19 +/- 0.77 cm 
(range 7.7 – 11.0 cm).  Mean plastron length was 11.57 +/- 1.27 cm (range 8.8 – 15.4 cm) 
and mean depth was 4.29 +/- 0.46 cm (range 3.3 – 6.2 cm).  Finally, the mean mass was 
236.59 +/- 77.62 g (range 100 – 550 g) (Table 7A).   
Mean morphometric measurements for female Chrysemys picta (n=76) were: 
mean carapace length and width 14.36 +/- 1.56 cm (range 10.9 – 17.6 cm) and 10.52 +/- 
0.97 cm (range 8.1 – 12.8 cm).  Mean plastron length was 13.48 +/- 1.45 cm (range 10.20 
– 16.20 cm) and mean depth was 5.23 +/- 0.53 cm (range 3.9 – 6.2 cm), and the mean 
mass was 372.88 +/- 111.53 g (range 150 – 600 g) (Table 7B).   
 Four of the t-test were significant at the P<0.05 level (Table 8); C. picta by sex to; 
longest claw P=0.0000, mass P=0.0017, vent to tip of tail P=0.0000 and carapace width 
P=0.0331.  The remaining morphometric measurements did not show a significant 
difference when compared by sex.   
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Figure 23 Chrysemys picta subspecies distribution within West Virginia. 
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Tables 7 A and B. Mean +/- SD, minimum and maximum morphometric measurements 
for male and female Chrysemys picta in the eastern panhandle of West Virginia.  
 
 
 
Figure 7A Female C. picta (n=76). 
 Carapace 
Length (cm) 
Carapace 
Width (cm) 
Plastron 
Length (cm) 
Depth 
(cm) 
Mass 
(g) 
Mean +/- 1 
SD 
14.362 +/- 
1.5687 
10.528 +/- 
0.9739 
13.482 +/- 
1.4576 
5.2334 +/- 
0.5384 
372.88 +/- 
111.53 
Range (10.90 – 
17.60) 
(8.10 – 
12.80) 
(10.20 – 
16.20) 
(3.90 – 
6.20) 
(150.0 – 
600.0) 
 
 
 
 
 
Figure 7B Male C. picta (n=66). 
 Carapace 
Length (cm) 
Carapace 
Width (cm) 
Plastron 
Length (cm) 
Depth 
(cm) 
Mass 
(g) 
Mean +/- 1 
SD 
12.605 +/- 
1.4541 
9.1977 +/- 
0.7786 
11.577 +/- 
1.2740 
4.2935 +/- 
0.4639 
236.59 +/- 
77.624 
Range (9.60 – 
16.30) 
(7.70 – 
11.00) 
(8.80 – 
15.40) 
(3.30 – 6.20 
) 
(100.0 – 
550.0) 
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Table 8  T-test of morphometric measurements by sex for C. picta in the eastern panhandle of West Virginia.  
 Carapace 
Length 
Carapace 
Width  
Plastron 
Length  
 
Depth 
Longest 
Claw 
Vent to 
Plastron 
 
Mass 
Vent to 
Tail 
P – Value 0.2922 0.0331 0.1355 0.1071 0.0000 0.1282 0.0017 0.0000 
Significant  *   *  * * 
 
 
 51
 
Discussion 
Distribution: 
All counties surveyed were east of the Allegheny Front; therefore, only C. p. p. 
should have been present if the mountains divide the subspecies.  However, 3 different 
phenotypes were observed.  The majority of Chrysemys picta (93%) present were C. p. p. 
or C. p. p. x m.   
Chrysemys p. marginata was the dominate subspecies west of the Allegheny 
Mountains.  However, east of the mountains both subspecies as well as intergrades were 
present.  This may be due to sharing the Potomac River Basin with intergrades in 
Pennsylvania and Maryland (Conant and Collins 1998).  Streams that make up the 
Potomac River Basin and the states in which they reside (Pennsylvania, Virginia, 
Maryland and West Virginia) are shown in Figure 24.  Pennsylvania and Maryland both 
have a zone of intergradation (Figure 25) noted in Conant and Collins (1998); however, a 
known or described zone has not been determined in Virginia and West Virginia although 
they both lie within the same river basin.  From the results gained through this study, I 
believe a zone of intergradation exists in the eastern panhandle and the southeastern 
portion of West Virginia.  This zone probably continues into the northern and western 
sections of Virginia nonetheless a trapping regimen needs to be employed before such 
conclusions can be made.   
More on C. picta subspecies distribution in West Virginia: 
It is only logical that a prolific turtle species, such as C. picta, would be present 
throughout the entire river basin if they are present in just one stream inside the same  
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Figure 24  Potomac River Basin (http://md.water.usgs.gov). 
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Figure 25 Chrysemys picta subspecies distribution (Conant and Collins, 1998). 
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river basin.  The eastern panhandle of West Virginia has intergrades because it is in the 
Potomac River Basin but the southeastern portion of West Virginia does not lie within the 
same basin.  However, the southeastern portion of West Virginia may be close enough to 
that river basin to allow intergradation between the two areas.  The Allegheny Mountains 
do appear to be acting as a physiographical barrier since C. p. marginata is the main 
subspecies west of the mountains.  There are a few cases of C. p. picta and C. p. picta x 
marginata west of the mountains in West Virginia.  This may be due to the New River, 
which actually travels through the Allegheny Mountains; therefore, the New River Gap 
may act as a corridor allowing some movement through the mountains.  Also, Chrysemys 
picta are collected for the pet trade and the outliers may possibly be due to released pets 
that were captured elsewhere. 
Morphometrics: 
 The male to female sex ratio was large for the females (1:1.15).  Since females 
have to contend with predation and traffic on land while nesting, I assumed the ratio 
would be larger for the males.  Males can travel great distances in search for suitable 
habitat or to find mates.  However, because there are plenty of females the males are 
probably not in search of a mate. 
 Chrysemys picta is sexually dimorphic (Table 7), i.e., females have larger mass 
and carapace width than males.  On the other hand my data showed, males had larger 
front fore claws and smaller vent to tail measurements, which probably assist in mating.  
  Nearly all C. picta had very similar bridge length and depth measurements.  The 
R2 value (R2= 0.7753) shows a strong relationship between the 2 measurements.  I 
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believe that as C. picta bridge length becomes larger, the depth increases a similar 
amount (see Appendix 1 for details).   
Final Summary: 
 Chrysemys picta was present in each county in the eastern panhandle of West 
Virginia surveyed; Grant, Hardy, Mineral, Hampshire, Morgan, Berkley and Jefferson.  
Three phenotypes of Chrysemys picta were observed in West Virginia; C. p. picta, C. p. 
marginata and C. p. picta x marginata.  Therefore, a zone of intergradation for C. p. picta 
and C. p. marginata exists in West Virginia.  The zone most likely continues south from 
Pennsylvania and Maryland into the eastern panhandle and southeastern portion of West 
Virginia then possibly even into the north and western portions of Virginia.   
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Turtles Assemblages in the Eastern Panhandle of West 
Virginia Evaluated by Digital Imaging 
 
Introduction 
Distribution: 
 In chapters 1 and 2, the distribution of Pseudemys rubriventris and Chrysemys 
picta were analyzed; therefore, only the remaining 3 species, Sternotherus odoratus, 
Chelydra serpentina and Glyptemys insculpta will be discussed.  The distribution of these 
3 species was delineated above.  The purpose of this part of my study is to describe the 
distribution as either absence or presence and determine the most dominate to least 
dominate species. 
The total distribution for Sternotherus odoratus ranges from coastal Maine south 
to Florida, west to Texas then northeast to Southern Ontario (Ernst et al. 1994) (Conant 
and Collins 1994).  They are not known to occur in central New York, north central 
Pennsylvania, east central Ohio and north central West Virginia (Ernst et al. 1994) 
(Conant and Collins 1994).  Sternotherus odoratus should be present while trapping in 
the eastern panhandle of West Virginia.   
 Chelydra serpentina has a global distribution from Nova Scotia south to Florida 
then west to Texas and Montana (Ernst et al. 1994, Conant and Collins 1994).  Chelydra 
serpentina are found in every county throughout West Virginia (Pauley and Seidel 1996).  
Consequently, this turtle species should be present in every county trapped in the eastern 
panhandle of West Virginia.   
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Distribution for Glyptemys insculpta is spotty throughout some of its range.  
Glyptemys insculpta ranges from New Brunswick and Nova Scotia south to northern 
Virginia and the eastern panhandle of West Virginia then west to Lake Erie (Ernst et al. 
1998, Conant and Collins 1994).   West of Lake Erie, G. insculpta inhabits eastern 
Ontario, Michigan, Wisconsin and the extreme eastern section of Minnesota (Ernst et al. 
1994, Conant and Collins 1994).  Glyptemys insculpta are known to inhabit the eastern 
panhandle of West Virginia (Green and Pauley 1987); therefore, they should be present 
while trapping this area.   
  
Digital Imaging:  
Digital imaging consisted of taking pictures of each turtle’s carapace and plastron 
as a means to identify individuals in a mark recapture study.  Digital imaging has been 
successfully used with the identification of amphibians and reptiles such as Cave 
Salamanders (Juterbock 1998), Green Salamanders (Juterbock 1998) (Waldron 2000), 
and Western Diamondback Rattlesnakes (Moon 2004).  For example, elastamers were 
used to mark Green Salamanders for recapture studies until proven expensive and 
inefficient.  Experimental test with digital imaging was then confirmed successful 
because the pattern of the salamander did not vary while the elastamers failed to remain 
under their skin (Waldron personal comm.). 
Kelly (2001) found digital imaging helpful when determining behavior, 
population size, and life-history parameters in wild populations of Serengeti Cheetahs.  
For over 40 years, Kelly has been using pictures to help identify cheetahs by their unique 
spot pattern that remains constant through life.  Kelly recently decided to take his study 
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one step further by developing a computer aided program to help speed up this process 
and reduce human error.      
Digital imaging has also been tested for accuracy in a study by Bailey (2004) to 
examine the effectiveness of 2 marking techniques.  Bailey found Visual Implant 
Elastomers (VIE) were misidentified more frequently then when using photo 
identification.  However, photo identification required more time to be successful.  
During my research in the summer of 2005, it was noted that each turtles shell 
seemed unique.  Many turtles had natural markings, scars, and different coloration.  I 
hypothesized that by taking a picture of a turtle’s carapace and plastron, the markings 
will serve as a mode of identification.  Therefore, a turtle’s carapace and plastron could 
be used similar to our fingerprints to distinguish one from another.   
In earlier chapters, I discussed that turtles were marked by filing their shell.  
Physically marking the shell is not favored for two reasons.  First, the shell often bleeds 
therefore leaving an open wound.  The open wound could cause infection and spread 
disease; this is especially important since P. rubriventris is a species of special concern.  
Also, neonate turtles can not be marked because they are too small and their shell is still 
soft.   
Digital imaging could prevent the problems associated with physical markings but 
it must first be tested for accuracy of identifying individual turtles.  Once the study 
concludes, I hypothesized that digital imaging will provide an accurate and more efficient 
way to identify individuals. 
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Materials and Methods 
Turtle Collection: 
The same techniques were used throughout this study as described in the previous 
chapters.  Materials and methods of turtle collection in this chapter can be found in 
chapter 1.   
Digital Imaging:  
In the previous chapters, turtles were measured and marked.  In this study before 
marking the turtle, I took a picture of its carapace and plastron (Figure 26).  At the end of 
every field day, pictures were downloaded on a computer and given a code.  The code 
was given by using a number to represent in what order the turtle was captured, another 
number to represent the number of pictures taken of that individual turtle then a letter to 
signify how many times that individual turtle was captured (87.2B would be the 87th 
turtle captured, the 2nd picture of it taken and it has been captured twice because B is the 
2nd letter in the alphabet).  After the trapping regimen, pictures were printed and the back 
of each picture was labeled with the correct code.  A photo album was prepared with 
turtle pictures according to stream.  Each capture from the 2nd trap night of a stream or 
later was then compared to the previous trap nights to look for recaptures.  Once all 
pictures were matched with their recaptures, they were flipped over to check for 
accuracy.   
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Figure 6.1 Pictures taken of turtle’s carapace and plastron for digital imaging study.  Carapace above and plastron below, far left 
Clemmys insculpta and last 3 are different Chrysemys picta. 
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Results 
Distribution: 
 Five turtle species, totaling 336 individuals, were observed during this study 
(Figures 27).  Turtles captured by stream and county are shown in Table 9.  Chrysemys 
picta, being the most abundant n=180 (53.5%), Chelydra serpentina (n=70 20.8%), 
Sternotherus odoratus (n=41, 12.2%), Glyptemys insculpta (n=27, 8%) and Pseudemys 
rubriventris (n=18, 5.3%).  Pictures of each species, from most abundant to least 
abundant, are shown in Figures 28 – 32.  Seven counties were surveyed; however, only 5 
counties were trapped; Morgan, Hardy, Grant, Hampshire and Mineral.  Of the 5 counties 
trapped, only Hampshire and Morgan counties had all 5 of the turtle species.  Hardy 
County had 4 of the turtle species excluding Glyptemys insculpta while Grant County 
lacked Pseudemys rubriventris.  Finally, Mineral County did also did not have the 
previous 2 mentioned as well as Chelydra serpentina.  Visual surveys were preformed in 
Jefferson and Berkley Counties.  Both counties had Pseudemys rubriventris and 
Chrysemys picta present while Berkley County also had Glyptemys insculpta. 
 
Digital Imaging: 
 Pictures of both the carapace and plastron were used on 101 turtles representing 
all 5 turtle species.  Any special mark, such as lack of an eye or a deep scar, were also 
taken a picture of and used in the study.  After comparison of each turtle by stream and 
trap night, all recaptured turtles were correctly identified.   
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Percentage of Turtles Observed
21%
8%
54%
5%
12%
Chelydra serpentina
Glyptemys insculpta
Chrysemys picta
Pseudemys rubriventris
Sternotherus odoratus
 
Figure 27 Pie chart illustrating dominate to least dominate species of turtles observed  
while surveying the eastern panhandle of West Virginia. 
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County Stream Species Number
Grant South Branch of the Potomac River Chelydra serpentina 16
Chrysemys picta 50
Sternotherus odoratus 3
Hampshire South Branch of the Potomac River Chelydra serpentina 28
Chrysemys picta 43
Glyptemys insculpta 6
Pseudemys rubriventris 7
Sternotherus odoratus 14
Hampshire Cacapon River Chelydra serpentina 7
Chrysemys picta 38
Glyptemys insculpta 5
Sternotherus odoratus 9
Hardy South Branch of the Potomac River Chelydra serpentina 11
Chrysemys picta 39
Pseudemys rubriventris 1
Sternotherus odoratus 9
Mineral Patterson Creek Chrysemys picta 2
Sternotherus odoratus 2
Morgan Cacapon River Chelydra serpentina 8
Chrysemys picta 9
Glyptemys insculpta 16
Pseudemys rubriventris 8
Sternotherus odoratus 3
Berkley* Back Creek Chrysemys picta
Glyptemys insculpta
Pseudemys rubriventris
Jefferson* Shenandoah River Chrysemys picta
Pseudemys rubriventris  
Table 9  Turtles captured by stream and county (* visual surveys employed; therefore 
only presence is noted). 
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Figure 28 Typically Chrysemys picta, notice the dark olive carapace and yellow spots 
behind the eyes. 
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 Figure 29 Cheldra serpetina basking on a rock, note the keeled carapace and large head. 
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Figure 30  Sternotherus odoratus showing his highly domed carapace and long neck. 
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Figure 31 Clemmys insculpta showing his bright orange skin and plastron.  The scutes on 
the carapace appear as cross sections of a tree; hence his name.   
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Figure 32  Picture of Pseudemys rubriventris note the dark colored carapace with red 
stripes, typical of females.   
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Discussion 
Distribution: 
 Glyptemys insculpta was present in Grant, Hampshire, Morgan and Berkley 
Counties.  Jefferson, Hardy and Mineral Counties were unsuccessful while surveying; 
however, various sources show they are present there.  Jefferson County was only 
surveyed once, visually.  Mineral County was only trapped once and upon closer 
inspection, the stream was unsuitable habitat for the original study purpose (distribution 
of Pseudemys rubriventris).  Therefore, it was not surveyed again.  Efforts trapping 
Hardy County were shown unsuccessful but Glyptemys insculpta was present on the same 
river upstream and downstream in the 2 neighboring counties.  For all these reasons, it is 
believed that Glyptemys insculpta is still present in all 7 counties in the eastern 
panhandle of West Virginia. 
   Jefferson and Berkley counties were the only counties surveyed that did not 
contain Sternotherus odoratus.  These two counties were the only two exclusively 
surveyed visually and Sternotherus odoratus is not often found out of the water (Ernest 
1986).  The known distribution for Sternotherus odoratus encompasses this area (Ernest 
et al. 1994, Conant and Collins 1998) and I have not found reason to disagree. 
 Chelydra serpetina has a vast distribution with the majority of the United States 
within its range.  This species was not found in Mineral, Berkley and Jefferson counties.  
As with S. odoratus, this survey cannot accurately reflect Chelydra serpetina’s presence 
in the eastern panhandle of West Virginia.   
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 The 2 turtles most commonly observed in the eastern panhandle of West Virginia 
are Chrysemys picta and Chelydra serpentina.  The 2 least common turtle species are 
Glyptemys insculpta and Pseudemys rubriventris which are currently listed as S2 on the 
West Virginia Division of Natural Resources Rare, Threatened and Endangered List.   
Digital Imaging: 
 Digital imaging was effective for identifying individual turtles.  This study proved 
to be very successful because when the pictures were printed, they were not printed in 
order.  All 278 pictures had to be matched with the computers pictures to be correctly 
labeled with its code.  While doing this, I found a mistake.  One recapture was labeled 
with the wrong turtle capture number.  It was labeled 49.1B and it should have been 
labeled 48.1B.  One may not have known this mistake happened if digital imaging was 
not employed.   
 Accuracy for digital imaging has been proven but is it practical?  In my opinion, it 
depends on how you plan to it.  If you have a computer program that can match the 
images for you then yes it is practical.  A computer matching program will save time 
which can be important while doing research.  Since I had to do my study without such a 
program, I spent hours labeling pictures and eyeing each turtles carapace and plastron 
looking for little differences or similarities.  Keep in mind, the sample size was barely 
over 100.  Bailey (2004) also suggested a computer-aided matching program if the 
sample size is large.  If I were to use digital imaging in another study, I would definitely 
use a computer aided program. 
  In conclusion, digital imaging can help eliminate invasive techniques for species 
identification, such as filing a turtles shell or elastamers in salamanders.  This study 
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suggested digital imaging to be accurate, even in identifying juveniles whose shells are 
usually too soft to mark physically.  However, digital imaging may not be very practical 
without a computer image matching program.   
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Appendix 1 
Mean +/- SD, minimum and maximum morphometric measurements for male and female 
Clemmys insculpta and all adult Sternotherus odoratus and Chelydra serpentina in the 
eastern panhandle of West Virginia 
 
Male Clemmys insculpta (n=16). 
 Carapace 
Length (cm) 
Carapace 
Width (cm) 
Plastron 
Length (cm) 
Depth 
(cm) 
Mass 
(g) 
Mean +/- 1 
SD 
20.316 +/- 
0.9818 
14.778 +/- 
0.6993 
17.162 +/- 
0.7058 
7.2906 +/- 
0.4108 
1207.5 +/- 
305.2 
Range (17.30 – 
21.60) 
(13.00 – 
15.70) 
(15.60 – 
18.40) 
(6.20 – 
7.80) 
(700 – 
2100) 
 
Female Clemmys insculpta (n=6). 
 Carapace 
Length (cm) 
Carapace 
Width (cm) 
Plastron 
Length (cm) 
Depth 
(cm) 
Mass 
(g) 
Mean +/- 1 
SD 
18.52 +/- 
0.9007 
13.947 +/- 
0.4863 
16.74 +/- 
0.7583 
6.92 +/- 
0.5359 
900 +/- 
226.4 
Range (17.5 – 19.9) (13.25 – 
14.7) 
(15.65 – 
17.7) 
(6.12 – 7.5) (500 – 
1050) 
 
Adult Sternotherus odoratus (n=34). 
 Carapace 
Length (cm) 
Carapace 
Width (cm) 
Plastron 
Length (cm) 
Depth 
(cm) 
Mass 
(g) 
Mean +/- 1 
SD 
11.226 +/- 
0.7550 
7.7535 +/- 
0.7071 
7.8482 +/- 
0.6076 
4.3753 +/- 
0.2966 
204.26 +/- 
39.87 
Range (9.0 – 12.40) (4.60 – 8.70) (6.80 – 9.50) (3.90 – 
5.02) 
(110 – 265) 
 
Adult Chelydra serpentina (n=48, except in mass n=48). 
 Carapace 
Length (cm) 
Carapace 
Width (cm) 
Plastron 
Length (cm) 
Depth 
(cm) 
Mass 
(kg) 
Mean +/- 1 
SD 
30.090 +/- 
5.5642 
25.207 +/- 
4.6924 
22.242 +/- 
3.7161 
12.243 +/- 
2.1777 
5.575 +/- 
2.3293 
Range (19.70 – 
42.00) 
(14.90 – 
35.40) 
(14.60 – 
29.80) 
(7.70 – 
17.20) 
(1.30 – 
11.60) 
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Appendix 2 Depth and bridge length relationship among Chrysemys picta (n=142). 
The average bridge length for all of the Chrysemys picta was 4.74 cm while the average 
depth was 5.04 cm (1:1.06).  A line graph shows this relationship in Figure 5.7. 
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